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ABSTRACT 

In last year's report (197V1972)r when the attrition 
problem in Math 103 and 109 was first examined^ one of the major 
findings was that placement was very poor. It is shown in this report 
that in the courses with improved placement^ the attrition went down 
significantly. Attrition is defined as withdrawal from a mathematics 
course and registering the following semester. The main purpos€ of 
this report is to examine the underlying causes of the department's 
attrition problem and to formulate policies and solutions. A detailed 
comparison is made between the students enrolled in Hath 107 in Fall 
1971 and in .Fall 1972. Data sources are the students' history tape 
and a questionnaire administered at the final examination. Tables 
showing the results of the questionnaire and a sample of the 
questionnaire are included in the report. (Author/SH) 
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CHAPTER I 



INTRODUCTION 



In last year's report (1971-1972), when the attrition problem in 
MA 103 and MA 109 was first examined, one of the major findings 
was that placement was very poor. It will be shown that in the 
courses with improved placement, the attrition went down signifi- 
cantly. 

Since this report is being done for the Department of Mathematics 
and Physics, attrition, to me, is the students who withdrew from 
their mathematics course and registered the following semester. 
The department is very much concerned about students withdrawing 
specifically from our courses. However, solutions and policies 
cannot be constructed without having a knowledge of the underlying 
causes of the problem. The main purpose of this report is to 
examine the underlying causes of the department's attrition problem, 
so that, policies and solutions can be formulated by using accurate 
information. 

I 

This report will examine the algebra sequence and the Foundations 
of Mathematics courses (MA 107 and MA 108) . The investigation of 
the algebra sequence will show that in the higher level courses 
(MA 103 and MA 115), students were properly placed. in Technical 
Mathematics I (MA 109) students were poorly placed. 

A detailed comparison will be made between the students enrolled 
in MA 107 in Fall 1971 and in Fall 1972, From this comparison 
it will be shown that even though the course went to a large 
lecture mode (Fall 1972),, only a few students withdrew from the 
course and registered the following<? semester . In fact, it will be 
demonstrated statistically that the proportion of students who 
withdrew in Fall 197r 'and ^registered the following semester is 
significantly higher than the Fall 1972 withdrawing students who 
also registered the following semester. 

The sources of data were the students' history tape and a questionnaire 
administered at the final examination. The following data came from 
the student history tape: (1) C.G.P. mathematics score, (2) C.G.P* 
reading score, (3) high school rank and class size, and (4) grade in 
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mathematics course. The student questionnaire's main objective was 
to find the student's reaction towards the. learning design used. In 
addition, the members of the department also wanted to know how many 
hours the students worked in paid employment and the number of hours 
spent studying their mathematics* ircourse. 

This study will indicate possible causes for the attrition problem 
in the aforementioned courses. 



CHAPTER II 



THE ALGEBRA SEQUENCE 



2.1 I ntroduction 



The Department of Mathematics and Physics has three algebra 
sequence courses, which are Technical Mathematics (MA 109- 
MA 110), College Mathematics (MA 103 - MA 104) and Algebra 
and Trigonometry (MA 115 - MA 116) . Originally, the MA 109- 
MA 110 course was designed for students in technical areas 
such as Architectural Technology, Electric Power Technology, 
and Machine Shop Technology. Now the course also serves the 
needs of any student with a poor high school mathematical 
background . 

The College Mathematics sequence (MA 103 -MA 104) is a pre- 
calculus course designed for the better-prepared liberal arts 
student who will be taking, or will need statistics, computer 
programming, quantitative methods, or calculus as applied to 
the social sciences or business. 

The Algebra and Trigonometry (MA 115 -MA 116) sequence is 
designed specifically for the technical student with an 
excellent algebra background; this course is taught in a 
traditional manner, and includes applications in the physical 
sciences such as mechanics and electricity. 

2.2 Technical Mathematics I (MA 109) 

For the poorly prepared student. Technical Mathematics is the 
best course. A typical student in this course would have had 
at most one year of high school algebra,; a score of under fifty 
in the C.G.P. Mathematics Test A and have been in the lower half 
of his high school class. It will be demonstrated that many 
students in the course had a much better academic background 
than this, and thus creating a severe pedagogical problem of 
teaching a class with variegated students. 

C.G.P. data are available for 305 students: 12 students took 
Mathematics Test B and of the remaining 293 students, 44 with- 
drew from school. Hence, the sample for the analysis is 249, 
which are all the students who took C.G.P. Mathematics Test A 
and either received a grade or withdrew from the course and 
registered for the spring semester. 
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The descriptive statistical characteristics are the 
following: 



C.G.P. Mathematics Test A C»G>P> Reading Test 

Average 49.36 Average 48.18 

Standard deviation 7.69 Standard deviation 9.49 

Maximum 67.00 Maximum 73.00 ; 

Minimum 31.00 Minimum 26.00 ' 

Range 36.00 " Range 47.00 

Cross-referencing C.G.P. Test A with the grade earned gives the 
following contingency table: 

Table 2.2.1 
C.G.P. Mathematics A 



GRADE 


Under 
40 


40-44 


45-49 


50-54 


55-59 


Over 
60 Tota 


A 


0 


3 


4 


7 


12 


17 


43 


B 


2 


8 


11 


11 


15 


6 


53 


C 


4 


20 


21 


13 


9 


1 


68 


D 


5 . 


11 


3 


6 


2 


0 


27 


F 


4 


10 


3 


3 


2 


2 


24 


W or WP 


3 


15 


5 


6 


4 


1 


34 


Totals 


18 


67 


47 


46 


44 


27 


249 



Using a chi-square test in testing the null hypothesis that the course 
grade is independent of the C.G.P. score against the alternative hypo- 
thesis that there is a dependency between course grade and CG.P. test 
scores, the null hypothesis is highly significant at the 1% level. 
Hence, there is a dependency between the student's grade and his C^G.P. 
mathematics score. 

From Table 2.2.1 one notices that at least 83 percent of the students 
with a grade of A scored at least a 50 in C.G.P.; at least 50 percent 
of the withdrawing students had a C.G.P. score in the forties; and 
approximately 25 percent of the students had a C.G.P. score over 50; 
34 students from a total of 78 withdrawals registered for the spring 
semester. 
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The above statistical characteristics indicate that there are many 
students in the course who are already familiar with the course 
material. Without giving a student a questionnaire^ however^ the 
members of the department don't know how the student feels toward 
his mathematics course. The results of the questionnaire are the 
following: 

QUESTION 1 : Based on my ability and background, my course in 
math was the right one for me. 



Table 2.2.2 





Absolute 


Relative 


Responses 


Frequency 


Frequency 


Strongly agree 


30 


15.5 


Agree 


75 


38.7 


Not Sure 


39 


20.0 


Disagree 


30 


15.5 


Strongly disagree 


15 


7.7 


Not applicable 


5 


2.6 




194 


100.0% 



QUESTION 2; My math course simply repeats things I have already 
learned in high school or on my own. 

Table 2.2.3. 





Absolute 


, Relative 


Responses 


Frequency 


Frequency 


Strongly agree 


25 


12.9 


Agree 


70 


36.1 


Not Sure 


17 


8.8 


Disagree 


56 


28.9 


Strongly Disagree 


13 


6.7 


Not Applicable 


12 


6.2 




193 


99.5% 



One student did not 
respond. 
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QUESTION 3 ! 



Most of the work in my math course is too difficult 
for xne to handle. 



Table 2.2.4 



Responses 

Strongly agree 
Agree 
Not Sure 
Disagree 

Strongly disagree 
Not applicable 







Frequency 


Frequency 


2 


1.0 


10 


5.2 


35 


18.0 


81 


41.8 


59 


30.4 


6 


3.1 


193 


99.5% 



One student did not respond. 



QUESTION 4: 



The instructor seemed to know when students didn't 
understand the material. 



Table 2.2.5 



Responses 

Strongly agree 
Agree 
Not Sure 
Disagree 

Strongly disagree 
Not applicable 



Absolute 


Relative 


Frequency 


Frequency 


34 


17.5 


93 


47.9 


30 


15.5 


20 


10.3 


13 


6.7 


3 


1.5 


193 


99 . 5% 



QUESTION 5 ; 



One student did not respond. 

My interest in the subject area has been stimulated 
by this course. 



Table 2.2.6 
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Responses 

Strongly agree 
Agree 
Not Sure 
Disagree 

Strongly disagree 
Not applicable 



Absolute 
Frequency 

12 
49 
44 
56 
24 

9_ 

194 



Relative 

Frequency (percent) 

6.2 
25.3 
22.7 
28.9 
12.4 

4.6 

100 . 0% 
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QUESTION 6 ; The instructor told students how they would be 
evaluated for the course. 

Table 2.2.7 





Absolute 


Relative 




Prpcruencv 




strongly agree 


24 


12.4 


Agree 


105 


54.1 


Not Sure 


41 


21.1 


Disagree 


16 


8.2 


Strongly disagree 


3 


1.5 


Not applicable 


4 


2.1 




193 


99.5% 



QUESTION 7; 



One student did not respond. 

The work load for this course in relation to other 
courses of equal credit was: 

Table 2.2.8 



Responses 



Absolute 
Frequency 



Relative 

Frequency (percent) 



Much lighter 
Lighter 

About the same 

Heavier 

Much heavier 



12 
25 

130 
21 
3. 

191 



6.2 
12.9 
67.0 
10.8 

1.5 
98 . 5% 



Three students did not respond. 

QUESTION 8 ; For me, the pace at which the instructor covered the 
material for the term was: 

Table 2.2.9 



Responses 



Absolute 
Frequency 



Relative 

Frequency (percent) 



Very slow 
Somewhat slow 
Just about right 
Somewhat fast 
Very fast 



6 

. 15 
108 
44 
11 
184 



3.1 
7.7 
55.7 
22.7 
5.7 
94 . 8% 
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Ten students did not respond. 
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QUESTION 9 : Was class size satisfactory for method of conducting 
the class? 

Table 2.2*10 

Absolute Relative 

Responses Frequency Frequency (percent) 

Yes 151 77.8 
No, class was too 

large 7 3.6 
No, class was too 

small 4 2.1 
It didn't make any 

difference 29 14.9 



191 98.5% 

Three students did not respond. 

QUESTION 10 ; On the average, how many hours per week do you spend 

studying and doing homework for this course? 

Table 2.2.11 

Absolute Relative 

Responses Frequency Frequency (percent) 

3 hours or less 86 44.3 

3.01 - 6 hours 62 32.0 

6.01-9 hours 17 8.8 

9.01 - 12 hours 6 3.1 

12.01 - 15 hours 2 1.0 



173 89.2% 

Twenty-one students did not respond. 

QUESTION 11 ; On the average, how many hours per week do you spend 
in paid employment? 

Table 2.2.12 

Absolute Relative 

Responses Frequency Frequency (percent) 

0-8.00 hours 58 29.9 

8.01-16 hours 36 18.6 

16.01 - 24 hours 29 • 14.9 

24.01 - 32 hours 27 13.9 

32.01 - 40 hours 23 11.9 

Over 40.00 hours 3 1.5 
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176 90.7% 
Eighteen students did not respond. 
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QUESTION 12 ; The highest level math course i completed in high 
school is : 



Table 2.2.13 

Absolute Relative 
Responses Frequency; Frequency (percent) 



No algebra 21 10.8 

Algebra I 41 21.1 

Geometry 53 27.3 

Algebra II 50 25.8 

Post Algebra ii 25 12.9 

190 97.9% 



Four students did not respond. 



Using the social security number as the identification on the student 
history tape data and the questionnaire data, I merged the two sets of 
data to construct the following tables, in which the total numbers are 
not the same since I did not include the not applicable response. 

Contingency tables 2.2.14 to 2.2.18 cross reference the C.G.P. Mathe- 
matics Test A with questions 1,2,3,8 and 12 respectively. In each 
table the null hypothesis is that the score on the C.G.P. Mathematics 
Test A is independent of the question under consideration against the 
alternative hypothesis that there is a dependency between the C.G.P. 
score and the question under cont;ideration, using a Chi-square Test. 



Table 2.2.14 
Question 1 



C.G.P. 

Math A 


Strongly 
Agree 


Agree 


Not 
Sure 


Disagree 


Strongly 
Disagree 


Totals 


Under 40 


1 


2 


..it;. 

3 


0 


0 


6 


40-44 


5 


14 


6 


3 


1 


29 


45-49 


7 


7 


6 


6 


0 


26 


50-54 


2 


10 


1 


4 


2 


19 


55-59 


1 


12 


3 


5 


1 


22 


60-64 


2 


4 


2 


5 


3 


16 


Totals 


18 


49 


21 


23 


7 


118 
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There is insufficient evidence to reject the null hypothesis at the 
10 percent level, so the C.G.P. math score has no bearing on the 
student's attitude toward placement. 

Table 2.2.15 
Question 2 



C.G .P . 






Not 




St T"nncrl V 




Math A 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 


Under 40 


1 


0 


1 


1 


2 


5 


40-44 


1 


13 


1 


8 


4 


27 


45-49 


5 


9 


3 


9 


0 


26 


50-54 


2 


7 


3 


6 


0 


18 


55-59 


3 


12 


3 


4 


0 


22 


60 & over 


5 


8 


2 


1 


0 


16 


Totals 


17 


49 


13 


29 


6 


L 114 



iTie null hypothesis is highly significant at the 1 percent level, so 
there is a strong dependency between the C.G.P. mathematics score 
and material covered in high school. 



Table 2.2.16 
Question 3 

C.G.P. Strongly 



Math A 


Agree 


Not Sure 


Disagree 


Disagree 


Totals 


Under 40 


0 


3 


3 


0 


6 


40-44 


2 


7 


14 


6 


29 


45-49 


2 


5 


11 


7 


25 


50-54 


0 


4 


9 


6 


19 


55-59 


1 


2 


10 


7 


20 


60 & over 


0 


0 


4 


11 


15 


Totals 


5 


21 


51 


37 


114 



In this question none of the students strongly agreed. There is in- 
sufficient evidence to reject the null hypothesis at the 5 percent 
level, so most of the students thought that the course was not too 
difficult to handle. 

Table 2.2.17 
Question 8 



C.G.P. 


Very 


Somewhat 


Just About 


Somewhat 


Very 




• Math A 


Slow 


Slow 


Right 


Fast 


Fast 


Totals 


Under 40 


0 


0 


3 


2 


0 


5 


40-44 


0 


0 


15 


9 


3 


27 


45-49 


0 


3 


14 


8 


0 


25 


50-54 


1 


2 


11 


3 


0 


17 


55-59 


0 


4 


11 


5 


2 


22 


O & over 


2 


3 


7 


2 


1 


15 


ERXCtals 


3 


12 


61 


29 


6 


111 



There is insufficient evidence to reject the null hypothesis at the lH 
percent level. 

Prom the table, approximately half the students felt that the pace of 
the course was just right; approximately one-third felt that the pace 
of the course was fast. 



Table 2.2.18 
Question 12 



C.G.P. 


No 








Post 




Math A 


Algebra 


Algebra 1 


Geometry 


Algebra 2 


Algebra 2 


Totals 


Under 40 


3 • 


1 


1 


1 


0 


6 


40-44 


6 


6 


12 


4 


0 


28 


45-49 


1 


8 


8 


6 


3 


26 


50-54 


0 


4 


10 


3 


2 


19 


55-59 


0 


2 


5 


11 


4 . 


22 


60 & over 


0 


0 


3 


8 


4 


15 


Totals 


10 


21 


39 


33 


13 


116 



The null hypothesis is rejected with high significance at the 1% level, 
so there is a^very strong dependency between the C.G».P. Mathematics 
Test A score and high school preparation. In fact, the Kendall rank 
correlation coefficient, XT* (tT-tau) , a nonparametric test used for rank 
data, is 0.43, which is high. 

In contingency tables 2.19 to 2.2.3 the null hypothesis is that the 
C.G.P. Reading score xs independl^^pt of the response to the question 
under consideration, against the alternative hypothesis that there 
is a dependency between the C.G.P. Reading score and the student ' s 
response to the question under cansideration. Using a Chi-Square 
test in each table, there is insufficient evidence to reject any of 
the null hypotheses at the 10 percent level. The student's response 
in each case is independent of his C.G.P. Reading score. 

Table 2.2.19 



Question 



C.G.P. 


Strongly 




Not 




Strongly 




Reading 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 


Under 40 


4 


11 


5 


1 


0 


21 


40-44 


2 


10 


4 


4 


0 


20 


45-49 


7 


10 


6 


4 


3 


.30 


50-54 


0 


7 


3 


5 


2 


17 


55-59 


c 


6 


3 


6 


1 


21 


60 & over 


0 


5 


0 


3 


1 


9 


Totals 


18. 


49 


21 


23 


7 


118 



12. 



Table 2.2.20 



Question 2 



C.G.P. 


Strongly' 




Not 




Strongly- 




Reading 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 


Under 40 


3 


10 


1 


4 


2 


20 


40-44 


2 


7 


2 


6 


2 


19 


45-49 


7 


10 


3 


8 


2 


30 


50-54 


1 


9 


2 


4 


0 


16 


55-59 


4 


9 


2 


5 


0 


20 


60 & over 


0 


4 


3 


2 


0 


9 


Totals 


17 


49 


13 


29 


6 


114 






Table 


2.2.21 












Question 3 








r* T> 


Strongly 




Not 




Strongly 




Reading 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 




n 


1 


7 






Zl 


40-44 


0 


1 


4 


10 


4 


19 


45-49 


0 


1 


4 


13 


12 


30 


50-54 


0 


1 


2 


6 


6 


15 


55-59 


0 


1 


2 


9 


8 


20 


60 & over 


0 


0 


2 


4 


3 


9 


Totals 


0 


5 


21 


51 


37 


114 






Table 


2.2.22 







Question 8 
Just 



C.G.P. 


Very 


Somewhat 


About 


Somewhat 


Very 




Reading 


Slow 


Slow 


Right 


Fast 


Fast 


Totals 


Under 40 


0 


0 


14 


5 


1 


20 


40-44 


0 


1 


11 


6 


0 


18 


45-49 


1 


3 


14 


6 


5 


29 


50-54 


0 


4 


8 


4 


0 


16 


55-59 


2 


3 


10 


6 


0 


21 


60 & over 


0 


1 


4 


2 


0 


7 


Totals 


3 


12 


61 


29 


6 


111 



Table 2.2.23 



Question 12 



C.G.P. 


No 


Algebra 




Algebra 






Reading 


Algebra 


I 


Geometry 


II 


Algebra II 


Totals 


Under 40 


2 


4 


10 


5 


0 


21 


40-44 


2 


5 


6 


5 


2 


20 


45-49 


2 


4 


10 


8 


6 


30 


50-54 


2 


1 


5 


6 


2 


16 


Q 55-59 


2 


4 


6 


6 


2 


20 


ERIC 


0 


3 


2 


3 


1 


9 


"10 


21 


39 


33 


13 


116 
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In contingency tables 2.24 to 2.28 the class rank is cross- 
referenced with questions 1, 2, 3, 8, and 12. In each table 
the null hypothesis is that the class quint lie is independent 
of the response to the question under consideration, against the 
alternative hypothesis that there is a dependency between ..class 
quintile and the response to the question under consideration, 
using a chi-square test. No student in the sample was in the 
top fifth of his graduating class. 

. Table 2.2.24 



Question 1 



Quintile 


Strongly 




Not 




Strongly 




Rank 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totais 


2 


3 


5 


3 


• 4 


2 


JL / 


3 


0 


12 


5 


8 


2 


27 


4 


7 


19 


8 


6 


1 


41 


5 


8 


13 


5 


5 


2 


33 


Totals 


18 


49 


21 


23 


7 


118 


There is insufficient evidence 


to reject the null hypothesis 


at the 1( 


level. 




Table 


2.2.25 












Question 2 








Quintile 


Strongly 




Not 




Strongly 




Rank 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 


2 


4 


7 


1 


4 


1 


17 


3 


5 


13 


2 


5 


2 


27 


4 


5 


14 


; 5 


10 


3 


3 7 


5 


3 


15 


5 


10 


0 


33 


Totals 


17 


49 


13 


29 


6 


114 



There is insufficient evidence to^ reject the null hypothesis at the 
10 percent level. The student ' s class rank is independent of the 
material he [received in high school. 



Table 2.2.26 



Question 3 



Quintile 


Strongly 




Not 




Strongly 




Rank 


Agree 


Agree 


Sure 


Disagree 


Disagree 


Totals 


2 


0 


1 


3 


6 


7 


17 


3 


0 


1 


2 


9 


15 


27 


' 4 


0 


3 


9 


20 


7 


39 


5 


0 


0 


7 


16 


8 


31 


Totals 


1 0 


5 


21 


51 


37 


114 



The null hypothesis is rejected at the 10 percent level. ^Therefore, 
O ire is a dependency between rank and the student's attitude towards 
ERJC ficulty of the course. 
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Table 2.2.2 7 
Questabn 8 



Quintile 


Very 


Somewhat 


Just 


Somewhat 


Very 




Rank 


Slow 


Slow 


Right 


Fast 


, Fast 


Totals 


2 


1 


0 


9 


4 


2 


16 


3 


0 


4 


11 


9 


0 


24 


4 


0 


4 


22 


10 


4 


40 


5 


2 


4 


19 


6 


0 


31 


Totals 


3 


12 


61 


29 


6 


111 



There is insufficient evidence to reject the null hypothesis at the 
10 percent level. The pace of the course is, therefore, independent 
of the class rank. 

Table 2.2.28 
Question 12 



Quintile No 

Rank Algebra Algebra I Geometry Algebra II Post Algebra II Totals 



2 


1 


5 


3 


5 


3 


17 


3 


3 


1 


7 


9 


7 


27 


4 


4 


6 


19 


9 


2 


40 


5 


2 


9 


10 


10 


1 


32 


Totals 


10 


21 


39 


33 


13 


116 



The null hypothesis is rejected at the 5 percent level. 

Contingency tables 2.29 to 2.33 cross-reference the student's grade 
with questions 1,2,3,8, and 12. For each table the null hypothesis 
tested is that the grade is independent of the response to the question 
under consideration against the alternative hypothesis that there is a 
dependency between the course gracJe and the student ' s response . 

Table 2.2.29 



Question 1 





Strongly 




Not 


Dis- 


Strongly 




Grade 


Agree 


Agree 


Sure . 


agree 


Disagree 


Totals 


A 


2 


10 


1 


6 


3 


22 


B 


7 


15 


4 


6 


1 


33 


C 


7 


17 


12 


5 


2 


43 


D 


2 


7 


2 


4 


0 


15 


F 


0 


0 


2 


2 


1 


5 


Totals 


18 


49 


21 


23 


7 


118 



There is insufficient evidence to reject the null hypothesis at the 
10 percent level. 



Table •2.2.3 0 



Question 2 





Strongly 




Not 


Dis- 


Strongly 




Grade 


Agtee 


Agree 


Sure 


agree 


Disagree 


Totals 


A 


5 


11 


2 


4 


0 


22 


B 


7 


15 


5 


4 


2 


33 


C 


5 


16 


; 4 


14 


2 


41 


D 


0 


7 


2 


5- 


1 


15 


F 


0 


0 


0 


2 


1 


3 


TOTALS 


17 


49 


13 


29 


6 


114 



There is insufficient evidence to reject the null hypothesis at the 
10 percent level. 

Table !2. 2. 31 



Question 3 





Strongly 




Not 


Dis- 


Strongly 




Grado 


Agree 


Agree 


Sure 


agree 


Disagree 


Totals 


A 


0 


0 


0 


6 


16 


22 


B 


- 0 


0 


1 


17 


11 


29 


C 


0 


2 


11 


23 


7 


43 


D 


0 


1 


' 7 


5 


2 


15 


F 


0 


2 


:. 2 


0 


1 


5 


TOTALS 


0 


.5 


21 


51 


37 


114 



The null hypothesis is highly significant at the one percent level. 
There is a very strong dependency between the student's grade and 
the perceived difficulty of the course. 

Table 2.2.32 



Question 8 





Very 


Somewhat 


Just About 


Somewhat 


Very 




Grade 


Slow 


Slow 


Right 


Fast 


Fast 


Totals 


A 


1 


4 


12 


3 




21 


B 


1 


6 


21 


4 


0 


32 


C 


1 


1 


20 


17 


3 


42 


^ D 


0 


1 


6 


3 


2 


12 


F 


0 


0 


2 


2 


0 


4 


TOTALS 


3 


12. 


61 


29 


6 


111 



There is insufficient evidence to reject the null hypothesis at the 
10 percent level. No matter what grade a student received, his 
general attitude towards the pace of the course was the same. 



Table. 2.2.33 
Question 





No 








Post 




GradG 


Algebra 


Algebra I 


Geometry 


Algebra II 


Algebra II 


Totals 


A 


1 


2 


3 


9 


6 


21 


B 


1 


5 


14 


11 


2 


33 


C 


5 


9 


17 


7 


5 


43 


D 


1 


4 


4 


6 


0 


15 


P 


2 


1 


1 


0 


0 


4 


TOTALS 


10 


21 


39 


33 


13 


116 



The null hypothesis is rejected at the 5 percent level. A student's 
grade depends on his high school preparation. 

Cross-referencing Question 12 with Question 8 gives the following 
contingency table. 

Table 2.2.34 





Very 


Somewhat 


Just 


Somewhat 


Very 






Slow 


Slow 


Right 


Fast 


Fast 


Totals 


No Algebra 


0 


' 0 


3 


7 


0 


10 


Algebra I 


0 


0 


11 


6 


2 


19 


Geometry 


0 


6 


19 


10 


2 


37 


Algebra II 


2 


5 


19 


4 


1 


31 


Post Algebra II 


1 


i 


8 


2 


1 


13 


TOTALS 


3 


12 


60 


29 


6 


110 



The null hypothesis, that the perceivedl pace of the course is independent 
of the high school preparation, against the alternative hypothesis that 
there is a dependency between perceived pace and high school preparation, 
is just barely rejected at the 10 percent level, using a chi-square test. 

At the present time our mathematjL^s course intended for the ill- 
prepared, poorly motivated stud^'t does hot serve them properly 
since there are too many over-qualified students in the course. 
While approximately 10 percent of the students never had algebra, 
nearly half the students had at least a fifty in the C.G.P. Mathe- 
matics Test A. 

For the most part a student's grade is determined by his high 
school mathematics background. Statistically, there is a dependency 
between course grade and C.G.P. Mathematics Test A, and between-eourse 
grade and high school background. 

Most students felt that the course was not too difficult to handle. 
The basic problem is that the mathematics department is not properly 
catering to the needs of the students for whom the course was de- 
signed. Also, without the right, students in the course, research cannot 
be performed to determine some basic student characteristics. As a 
•'QT'^lt, the mathematics department cannot properly experiment with 
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various learning designs to facirlitate better learnings of the ill- 
prepared and poorly-notivated students. 



2.3 College Mathematics I (MR 103) 

College Mathematics, a pre-calculus course, is designed for the 
social science or biology student; it covers advanced algebra 
from a modern approach. This course prepares a student for 
calculus, statistics, and computer programming. 

This course had good placement, and, as a result, I was able 
to examine important underlying causes of student * s behavior 
in the course. 

C.G.P. data are available for 186 students; 21 students took 
C.G.P. Mathematics Test B with at least a score of 49, with 
the following grade distributions: 

Table 2.3.1 



Number 



Percentage 



A 
B 
C 
D 

F ^ 

W or WP 
Spring 
W or WP 



(registered 

semester) 

(withdrew 



2 
8 
5 
1 
0 
3 



10% 
37% 
24% 
5% 
0% 
14% 

10% 



from school) 



From Table 2.3.1, one noticJ&;5 that almost three-quarters of 
the students who took test' ?&**received a C or better. 



From the 41 students who withdrew from the course, 23 of theiji 
registered the following semester. This is a slight improvement 
from last year where 37 from 63 withdrawing students registered 
the subsequent semester. 

For the statistical characteristics the sample will be the 124 
students who took C.G.P. Mathematics Test A and received a grade, 
or withdrew from the course and registered the following semester. 
The statistical descriptions are the following: 
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C.G. P . Mathemat ics A 



1. 
2. 
3. 
4. 
5. 



,1. 
2. 

3 . 

4. 

5. 



Average 

Standard Deviation 

Maximum 

Minimum 

Range 



C.G. P. Reading 



Average 

Standard Deviation 

Maximum 

Minimum 

Range 



55.40 
7.87 
70.00 
37.00 
33 .00 



51.50 
9.31 
72.00 
24.00 
48.00 



Comparing the student's grade with his C.G. P. Mathematics Test A 
gives the following contingency table: 

Table 2.3.2 



C.G. P. Math A 



Under 



Over 



Grade 


40 


40-44 


45-49 


50-54 


55-59 


60 


Totals 


A 


0 


0 


0 


0 


2 


5 


7 


B 


0 


1 


4 


3 


2 


8 


18 


C 


0 


1 


3 


7 


14 


12 


37 


D 


1 


1 


8 


4 


4 


8 


26 


F 


0 


1 


1 


4 


5 


2 


13 


W or WP 


2 


6 


1 


4 


7 


3 


23 


TOTALS 


3 


10 


17 


22 


34 


38 


124 



This course had good placement; only 10 percent of the students 
received below a 45 in C.G^P. ^I^fetheinatics Test A? no student 
under a 55 received an A. 



The results of the survey administered during the final examination 
are the following^ 
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Question 1 ; Based on my ability and background, my course in math 
was the right one for me. 



TABLE 2.3.3 

Absolute Relative 

Frequency Frequency (percent) 

Strongly Agree 15 13.5 

Agree .48 43 .2 

Not Sure 19 17,1 

Disagree 14 12 .6 

Strongly Disagree 13 11.7 

Not Applicable 1 . , 9 

110 9 9.1% 

One student did not respond. 

Question 2 ; My math course simply repeats things I have already 
learned in high school or on my own. 

TABLE 2.3.4 

Absolute Relative 

Frequency Frequency (percent) 

Strongly Agree 11 9.9 

Agree 15 13.5 

Not Sure' 6 5.4 

Disagree 53 47 . 7 

Strongly Disagree 22 19.8 

Not Applicable _4 3 >6 

111 100.0% 

Question 3 : Most of the work in my math course is too difficult for 
me to handle. 

TABLE 2.3.5 

Absolute Relative 

Frequency Frequency (percent) 

Strongly Agree 6 5.4 

Agree 10 9.0 

Not Sure 18 16 .2 

Disagree 54 48.6 

Strongly Disagree 21 18.9 

Not Applicable 1 .9 

110 99,1% 
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One student did not respond. 



Question 4 : The instructor seemed to know when students didn't 
understand the, material. 

TABLE 2.3,6 





Absolute 


Relative . 




Frequency 


Frequency 


strongly Agree 


23 


20.7 


Agree 


45 


40.5 


Not Sure 


22 


19.8 


Disagree 


.9 


8.1 


Strongly Disagree 


12 


10.8 




111 


100.0% 



Question 5 : My interest in the subject area has been stimulated by 
this course . 

TABLE 2.3.7 



Absolute 

Frequency 
Strongly Agree 2 
Agree 18 
Not Sure 2 5 

Disagree , 32 

Strongly Disagree 27 
Not Applicable 6 

111 

One student did not respond. 

Question 6 : My instructor told students how they would be evaluated 
for the course. 

TABLE 2.3.8 

Absolute Relative 

Frequency Frequency (percent) 



strongly Agree 


20 


18.0 


Agree 


50 


45.0 


Not Sure 


20 


18.0 


Disagree 


9 


8.1 


Strongly Disagree 


4 


3.6 


Not Applicable 


5 


4.5 




108 


97.3% 



Three students did not respond. 



Relative 

Frequency (percent) 

1.8 
16.2 
22.5 
28.8 
24.3 

5.4 
99.1% 
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Question 7 ; The work load for this course in relation to other 
courses of equal credit was; 

TABLE. 2.3.9 

Absolute Relative 

Frequency Frequency (percent ) 

Much Lighter 3 2.7 

Lighter - 12 10.8 

About the Same 70 63.1 

Heavier 21 18.9 

Much Heavier 4 3.6 

110 99.1% 

One student did not respond. 

Question 8 ; For me the pace at which the instructor covered the 
material for the term was: 

TABLE 2.3.10 

Absolute Relative 

Frequency Frequency (percent) 

Somewhat Slow 2 1.8 

Just About Right 54 48.6 

Somewhat Fast 43 38.7 

Very Fast 10 9.0 

109 98.2% 

Two students did not respond. 

Question 9 ; Was class size satisfactory for method of conducting 
the class? 

TABLE 2.3.11 

Absolute Relative 

Frequency Frequency (percent) 

Yes 84 75.7 

No , too large 5 4.5 

Didn't make any 22 19.8 



difference 



111 100.0% 
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Question 10; 



On the average, how many hours per week do you spend 
studying and doing homework for this course? 



TABLE 2.3.12 



0-3 .00 hours 
3.01 - 6 hours 
6.01 - 9 hours 
9.01 - 12 hours 



Absolute 
Frequency 
57 
32 
6 
4 



99 



Pelative 
Frequency 
51.4 
28.8 
5.4 
3 .6 



(percent) 



89.2% 



Twelve students did not respond. 

Question 11 ; On the average, how many hours per week do you spend 
in paid employment? 



TABLE 2.3.13 



0-8. 00 hours 
8.01 - 16 hours 
16.01 - 24.00 hours 
24.01 - 32.00 hours 
32.01 - 40.00 hours 
Over 40 hours 



Absolute 
Frequency 
43 
17 
2l' 
15 
5 
3 



104 



Relative 

Frequency (percent 
38.7 
15.3 
18.9 
13 .5 

4.5 

2.7 
93 . 1% 



Seven students did not respond. 

Question 12 ; The highest level math course I completfid in high 
school is; ' 



TABLEjj.: 



^•:. 2 . 3 . 14 



No Algebra 
Algebra I 
Geometry 
Algebra II 
Post Algebra II 



Absolute 
Frequency 
4 
10 
19 
42 
35 
110 



Relative 

Frequency (percent) 

3.6 

9.0 
17.1 
37.8 
31.5 
99.1% 



One student did not respond. 
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Since there was good placement in MA 103, I was able to examine other 
underlying causes concerning placement. Prom the available data, I 
decided to construct a linear prediction model using the method of 
stepwise multiple regression. This is an iterative process: the 
entering variable in each step has the highest correlation in absolute 
value with the grade controlling the effect of tlio previous ontoriiKj 
variables. The variables examined were C.G.P. Mathcinnlics 'iVst: A, C.C.P. 
Reading score, high school rank, high school mathematics preparation, 
average number of mathematics study hours, and average numbers of hours 
in paid employment. There were N=44 students for which these data were 
available. 

The variables were entered into the model as follov;s: Step 1 - high 
school rank. Step 2 - C.G.P. mathematics A, Step 3 - average number of 
study hours. Step 4 - average number of paid employment hours. Step 5 - 
C.G.P reading score and Step 6 - high school preparation. The linear 
prediction model is: 

Y = -1.692 + .033Xi + 1.358X2 + .0133X3 • O96X4 - .OI2IX5 + .114X6 

Where Xi - C.G. P. Mathematics A Score 

X2 - High school rank calculated by the formula (class size - 
rank) /class size 

X3 - C.G.P. Reading Score 

X4 - Average number of hours per week a student plans to study 

X5 - Average number of hours per week a student plans to work 

in paid employment 
Xg - High school preparation, as follows 

0 - No Algebra 

1 - Algebra I 

2 - Geometry 

3 - Algebra II 

4 - Post Algebra II 

The multiple correlation, the degree of association between the actual 
grade and the predicted grade, is .546, which is high. 

A student who had one year of high school algebra, a C.G.P. math score 
over sixty, and was in the upper half of his high school class can 
handle MA 103? meanwhile, a student who had two years of high school 
algebra, below fifty-five in C.G.P. math, and was in the lower half 
of his high school class will have considerable problems in the course. 
Prom this model it is still hard to predict an A student. 
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•The College Mathematics I (MA 103) is still the department's most 

troublesome course. During this past academic year excellent progress- 
has been made in discovering the symptoms of the problems. Now posi- 
tive steps need to be taken to curtail some of the trouble spots. 



2 .4 Algebra and Trigonometry I (MA 115) 

Algebra and Trigonometry is a course designed for the technical 
student pursuing a terminal program such as Civil Engineering 
Technology or Electrical Engineering Technology. To be placed 
properly in the course a student should have had at least two 
years of high school algebra and a score of 50 or higher in 
C.G.P. Mathematics Test A. Hie best placement occurred in this 
course. 

From a population of 145 students, 35 took C.G.P. Mathematics 
Test and 110 took C.G.P. Mathematics Test A: the sample for 
the analysis is 100 which are the students who took C.G.P. 
Mathematics Test A and either received a grade or withdrew from 
school and registered the following semester. Twenty-six students 
withdrew from the course, 10 of whom also withdrew from school. 

The statistical characteristics are the following: 



C.G.P. Mathematics Test A 



C.G.P. Reading 



Average 57.73 

Standard Deviation 7.29 

Maximum 71.00 

Minimum 37.00 

Range 34.00 



Average 52 .31 

Standard Deviation 8.80 

Maximum 69 . 00 

Minimum 27.00 

Range 42 . 00 



Cross referencing C.G.P. Mathematics Test A with grade gives the 
following: 



Grade Under 40 



A 
B 
C 
D 
F 

W or WP 
Totals 



TABLE 2.4.1 
C.G.P. Math A 
40-44 45-49. 50-54 



55-59 Over 60 Totals 



0 


0 


1 


0 


2 


6 


9 


0 


0 


0 


2 


7 


12 


21 


0 


1 


4 


2 


10 


12 


29 


0 


0 


2 


4 


6 


2 


14 


1 


0 


0 


2 


4 


4 


11 


1 


2 


3 


2 


1 


7 


16 


2 


3 


10 


12 


30 


43 


100 



25. 



The null hypothesis that the course grade is independent to the 
C.G.P. Mathematics Test A score, against the alternative hypothesis 
that there is a dependency between course grade and C.G.P- Mathematics 
Test A is rejected at the 5 percent level, using a ChiSquare test. 

This course had the best placement with only 5 percent of the 
students having below a 45 in C.G.P. Mathematics Test A. Of 
these students, one received an F; three withdrew; and one 
received a C. 

A questionnaire and C.G.P. Mathematics Test A have been sent 
to students with a CG.P. score of 55 or higher and who also 
received an F or withdrew from the course, to find the reason 
why they did not complete the course with a reasonable grade. 

The correlation coefficient between course grade and CG.P. 
Mathematics Test A is ,235. Since the correlation coefficient 
is low, there are other important underlying factors in determining 
success in the course. I could not use the data from the history 
tape and the questionnaire to find other underlying causes since 
the sample was too small to properly infer population character- 
istics. 

The results of the questionnaire administered during the final 
are the following: 



Question 1 ; 



Based on my ability and background, my course in math v/as the 
right one for me. 



TABLE 2.4.2 



Absolute 
Frequency 



Relative 

Frequency (percent) 



Strongly agree 
Agree 
Not sure 
Disagree 

Strongly disagree 
Totals 



12 
20 
22 
7 
4 
65 



18,5 
30.8 
33 .8 
10.8 
6.2 



100 . 0% 
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Question 2 ; 



My math course simply repeats things I have already learned in 
high school or on n\y own. 



Strongly agree 
Agree 
Not Sure 
Disagree 

Strongly disagree 
Not Applicable 



TABLE. 2.4.3 



Absolute 
Frequency 
6 
18 
3 
25 
11 

1_ 

64 



Relative 

■ Frequency (percent ) 

9.2 
27.7 

4.6 
38.5 
16.9 

1.5 



98.5% 



One student did not respond. 
Question 3 ; 

Most of the work in my math course is too difficult for me to handle, 

TABLE 2.4.4 



Strongly agree 



Agree 



Not Sure 
Disagree 

Strongly disagree 



Absolute 
Frequency 
4 
7 
11 
25 
18 
65 



Relative 

Frequency (percent) 
6.2 

10.8 

16.9 

38.5 

27 .7 
100.0% 



Question 4; 



The instructor seemed to know when students didn't understand 
the material. 

TABLE 2.4.-5 



Strongly agree 
Agree 
Not sure 
Disagree 

Strongly disagree 
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Absolute 
Frequency 

13 

32 

10 
5 

5_ 

65 



Relative 

Frequency (percent) 
20.0 
49.2 
15.4 
7.7 
1.1 
100.0% 
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Question 5 ; My interest in the subject area has been stimulatiad by 
this course. 

TABLE 2.4.6 



Strongly agree 
Agree 
Not sure 
Disagree 

Strongly disagree 
Not applicable 



Absolute 
Frequency 
2 
19 
20 
14 
8 
1 
64 



Relative 

Frequency (percent) 

3.1 
29.2 
30.8 
21.5 
12.3 

1.5 
98-5% 



One student did not respond. 

Question 6 ; The instructor told students how they would be evaluated 
for the course . 

TABLE 2.4.7 





Absolute 


Relative 


strongly agree 


Frequency 
9 


Frequenc 
13 .8 


Agree 


34 


52.3 


Not Sure 


9 


13.8 


Disagree 


5 


7.7 


Strongly disagree 


6 


9.2 


Not applicable 


1 


1.5 




64 


98 . 57° 



One student did not answer. 

Question 7 ; The work load for this course in relation to other 
courses of equal credit was: 

TABLE 2.4.8 



Much lighter 
Lighter 

About the same 
Heavier 
Much heavier 



Absolute 
Frequency 

2 

3 
35 
21 

3 



64 



rn^i^" Student did not respond. 



Relative 

Frequency ( percent ) 

. 3.1 

4.6 
53.8 
32.3 

4.6 



98.5% 
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Question 8; 



For me, the pace at which the instructor covered the 
material for the term was: 



TABLE 2.4.9 



Somewhat slow 
Just about right 
Somewhat fast 
Very fast 



Absolute 
Frequency 

1 
37 
14 
13 



Relative 

Frequency (percent) 

1.5 
56.9 
21.5 
20.0 



65 



100.0% 



Question 9 ; Was class size satisfactory for method of conducting the 



class? 



TABLE 2.4.10 

Absolute Relative 
Frequency 



Yes 45 

No, class was too large 6 
It didn't make any 

difference 13 



64 



Frequency (percent) 

69.2 
9.2 



20.0 
98.5% 



One student did not respond. 

Question 10 ; On the average, how many hours per week do you spend 
studying and doing homework for this course? 

TABLE 2.4.11 



0- 3 .00 hours 
3 .01 - 6 . 00 hours 
6.01 - 9.00 hours 
9.01 -12 . 00 hours 
12.01-15.00 hours 



Absolute 
Frequency 

32 
18 

7 

2 

1 



Relat ive 

Frequency (percent) 

49.2 
2.7.7 
10.8 

3.1 

1.5 



60 



92.3% 



Five students did not respond. 
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Question 11 . On the average, how many hours per week do you spend 
in paid employment? 

TABLE 2.4.12 





Ah sol 11 "h p 








FrpCTuencv 


0- 8 hours 


26 


40.0 


8. 01-16 hours 


8 


12 .3 


16.01-24 hours 


17 


26.2 


24.01-32 hours 


6 


9.2 


32.01-40 hours 


3 


4.6 


Over 40 hours 


1 


1.5 




61 


93.8% 



Four students did not respond. 

Question 12 . The highest level math course I completed in high 
school is: 

TABLE 2.4.13 

Absolute Relative 

Frequency Frequency (percent) 



No algebra 1 1.5 

Algebra I 3 4.6 

Geometry 11 16.9 

Algebra II 23 35.4 

Post Algebra II 27 41.5 

65 100.0% 



2.5 Concluding Remarks 

•The most severe problem is in the Technical Mathematics course, 
since there are too many students registered who are already 
familiar with the course material. Slightly half of the students 
had a 50 or higher in C.G.P. Mathematics Test A; only 10 percent 
of the students never had algebra in high school; and at least 
a third of the students had at least two years of high school 
algebra. Statistically, there is a very strong dependency be- 
tween C.G.P. Mathematics Test A scores and student's recognition 
of course content in high school, there is no evidence to demon- 
strate that the perceived pace of course material is dependent 
upon C.G.P. Mathematics Test A score; there is a very strong 
dependency between C.G.P. Mathematics Test A score and the high 
school preparation; there is a dependency between a student's high 



school rank quintile and his perceived difficulty of the 
course; there is a dependency between high school rank 
and high school mathematics preparation; and there is a 
djspendency between course grade and high school preparation. 

In MA 109 it was demonstrated that there is a dependency . 
between high school rank and high school mathematics 
preparation, that is, the higher the high school rank, the 
greater the probability that a student had at least two 
years of algebra. T^is fact is important to better under- 
stand the linear prediction model constructed for MA 103. 
It was found that the most important variable to predict 
a student's success in MA 103 is high school rank with the 
the next important variable being the C.G.P. Mathematics 
Test A score. TTie least important significant variable is 
the student's high school preparation. The linear prediction 
model is: 

■ ■ - ■ ■ i 

Y = - 1.69 + .033X]^ H- 1.358X2 + .013x3 + .096X4 " -012x5 + .114xg 

Where: 

Kl ^ C.G.P. Mathematics Test A score 

X2 -High School Rank calculated by the formula (class size- 
rank) /class size 

X3 - C.G.P. Reading score 

X4 - Average number of hours per week a student plans to study 

X5 - Average number of hour s per week a student plans to work 
in paid employment 

xg - High school preparation, as follows: 

0 - No Algebra 

1 - Algebra I 

2 - Geometry 

3 - Algebra II 

4 i- Post Algebra II 



The multiple correlation, the degree of association between the 
predicted grade and actual grade, is .546, which is high. 



31. 



In all of the courses in the algebra sequence approximately 40 
percent of the students work on the average at least 16 hours in 
paid employment. In the C.G.:E. biographical inventory in which 
the student responds to before he registers at the college, 
approximately 50 percent of the students have told the college 
officials before registering that they were planning to work at 
least fifteen hours while pursuing a full-time course of study. 

In all of the algebra courses, approximately half of the students 
study on the average of at most three hours per week. At least 
three-quarters of the students study on the average, at most, 
six hours per week. Since a large percentage of the students 
work at least fifteen hours a week in paid employment, study 
at most three hours per week, and pursue a full-time load? the 
mathematics department has an extremely difficult time in. 
gaining enthusiastic interest from these students. 

Students who have had trigonometry in high school took C.G.P. 
Mathematics Test B. None of the MA 109 students who took Test 
B received below a C. Of the 3 5 students who took Test B in 
MA 115, only three withdrew, two earned a D and one earned an 
F. If a student in MA 109 took Test B, C.G.P. Mathematics in 
MA 109, there is a high probability that he would have also 
earned a respectable grade in MA 115. 

Placement into our algebra courses should be so good that there 
should be no excuse for a student to earn below a C except 
through his own lack of initiative. 
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CIIAPTEft III 
THE FOUNDATIONS OF MATHEMATICS COURSE 



- MA 107 



This past academic year (1972-1973) the Foundations of Mathemacics 
course changed its learning design from a thirty student lecture- 
recitation combination to a two-period large lecture-one period 
seminar. When this course was developed, there was no pilot study 
with a control group and an experimental group to determine whether 
the new learning design would facilitate learning and gain more 
student enthusiasm. In this report, an evaluation will be made of 
the new MA 107-MA 108 math course. The main purposes of this chapter 
are: 

.1. to compare the attrition rate between the two approaches 
. of instruction, and 

2. to analyze the student's reaction towards the large 
lecture-recitation mode of course presentation. 

The population for the Fall 1971 semester for which C.G.P. data are 
available is 124, and for the Fall 1972 semester is 217. For the 
Fall 1971 semester three students took test B and 23 withdrew or 
received an N.G. of whom 12 registered for the following semester. 
There was an experimental section of a self-paced, programmed 
learning approach; any students who did not complete the course 
during the Fall semester received an N.G. I am considering the 
three N.G.'s in the population as withdrawals since they never 
earned a course grade. The sample for the statistical analysis 
is 108^ which are the students who received a grade (A-F) or with- 
drew and registered the following semester. 

The population for the fall semester 1972 is 217 for whom C.G.P. data 
are available. Eight students took C.G.P. Mathematics" Test B, and 68 
percent of the withdrawing students also withdrew from school while 
only 48 percent of the 1971 withdrawals left school. The sample for 
the analysis is 179 which are the students who received a grade (A-F) 
or withdrew from school and registered the following semester. 

Comparing the C.G.P. Mathematics Test A between the two classes gives 
the table on the next page. 
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TABLE 2.3.1 



C.G.P. Math Test A 



1971 



1972 



Under 3 5 
35 - 39 

40 - 44 
45 - 49 
50-54 
55 - 59 
60 - 64 
Over 65 



5 
20 
21 
21 
15 
20 
2 
4 



2 
9 
36 
34 
29 
39 
22 
8 



108 



179 



Those students who received below a 40 do not belong in this course. 
From Table 2.3.1 one notices that slightly less than 25 percent of 
the students had C.G.P. scores under 40 in 1971, as compared to 6 
percent in 1972. Also, only 3 percent of the students in 1971 had 
C.G.P. Mathematics Test A scores of 60 or higher as compared to 17 
percent in 1972. It is very evident that placement was much better 
in 1972. 



Testing the null hypothesis that the proportion of students who enrolled 
in the Fall 1971 semester is the same as that for the students who en- 
rolled in the Fall 1972 semester, for any C.G.P. Mathematics Test A sub- 
division against the alternative hypothesis that the proportion of students 
who enrolled in the Fall 1971 semester is different from the proportion of 
students who enrolled in the Fall 1972 course for at least one C.G.P. 
Mathematics Test A subdivision, we find, using a Chi-Square test, that 
the null hypothesis is rejected with high significance at the 1 percent 
level. In fact, statistically, the Z-Test for the difference of pro- 
portions shows at the 1 percent significance level, that there is a 
higher proportion of students with C.G.P. Mathematics Test A scores 
in the 60 's or higher in 1972 than in 1971. 

The basic statistical characteristics are the following: 



C. G. P. Mathematics Test A 



1971 



1972 



Average 

Standard Deviation 



46.92 
8.63 
69.00 
32.00 
37.00 



51.19 
8.36. 
72.00 
30.00 
42.00 



Maximum 
Minimum 
Range 
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34. 



C« G, P« Reading Test 



1971 1972 

Average 47.04 49.65 

Standard Deviation 9.31 8.75 

Maximum 69.00 75.0 

Minimum 2 7.00 .26.00 

Range 42.00 49.00 



In contingency tables 3.2.2 and 3.3.3 the null hypothesis is that 
the C.G.P. Mathematics Test A is independent of the course grade in 
the year under consideration, against the alternative hypothesis 
that there is a dependency between C.G.P. Mathematics Test A and 
course grade. 

TABLE 3>3.2 (Fall 1971) 
C.G.P. Math Test A 



Under Over 



Grade 


40 


40-44 


45-49 


50-54 


55-59 


60 


Totals 


A 


1 


6 


7 


6 


7 


3 


30 


B 


6 


2 


7 


5 


5 


0 


25 


C 


7 


6 


5 


1 


3 


1 


23 


D 


1 


4 


1 


0 


2 


0 


8 


F , 


5 


0 


1 


2 


1 


1 


10 


W or WP 


5 


3 


0 


1 


2 


1 


12 


Totals 


25 


21 


21 


15 


20 


6 


118 



There is insufficient evidence to reject the null hypothesis at the 
10 percent level. 

TABLE 3.3.3 (Fall 1972) 
C.G.P. Math Test A 



Under ' Over 



Grade 


40 


40-44 


45-49 


50-54 


55-59 


60 


Totals 


A 


0 


0 


0 


3 


2 


3 


8 


B 


I 


3 


5 


7 


17 


18 


51 


C 


4 


17 


15 


17 


18 


8 


79 


D 


4 


6 


5 


2 


. 1 


0 


18 


F 


0 


3 


5 


0 


1 


0 


9 


W or WP 


2 


7 


4 


0 


0 


1 


14 


Totals 


u 


. 36 


34 


29 


39 


30 


179 



The null hypothesis is. highly significant at the 1 percent level, so 
Oiere is a strong dependency between C.G.P. Mathematics Test A and 
ERJCiurse grade. 



Prom the previous two tables, one notices that the proportion of 
withdrawals for the Pall 1971 semester was .11, and .08 for the Pall 
semester of 1972. 



Testing the hypothesis that the proportion of withdrawals was the same 
for both years against the alternative hypothesis that the proportion 
of withdrawals was higher in 1971 than in 1972, the null hypothesis is 
rejected at that 1 percent level, so there was a higher percentage of 
students who withdrew in 1971 than in 1972. 

For the 1971 class the correlation coefficient between C.G.P.' Mathe- 
matics Test A and course grade is .224 and between C.G.P. reading 
and course grade it is .304; for the 1972 class the correlation 
coefficient between C.G.P. Mathematics Test A and course grade is 
.494 and between C.G.P. reading and course grade it is .400. In 
standardizing the course in 1972, C.G.P. Mathematics Test A and 
C. G.P. reading had a larger correlation with course grade than 
under the traditional method used in 1971. 

A questionnaire was administered during the final examinations in 
MA 107 and MA 108 in the Spring semester, 1973. The main objectives 
of the questionnaire were to determine the student's attitudes 
towards the course materials, and toward different programs under 
consideration for course improvement. The results of the questionnaire 
are the following: 

QUESTION 1 ; I used the textbook only for exercises and reference. 



TABLE 3.3.4 



MA 107 



Absolute Prequency 



Relative Prequency 



Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



17 
47 

1 
14 

4 




56.0 
1.2 

16.7 
4.8 



98.8% 



One student did not respond. 



MA 108 



Absolute Prequency 



Relative Prequency 



Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



18 
45 

2 
12 

4 



22.2 % 



55.6 
2.5 

14.8 
4.9 



100.0% 



QUESTION 2 ; The Study Guides were indispensable, 

TABLE 3 .3 .5 



MA 107 

Strongly agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



Absolute Frequency 

30 
35 
9 

6 

3 



Relative Frequency 

3 5.7% 

41.7 

10.7 

7.1 

3 .6 



83 



98.8% 



One student did not respond. 



MA 108 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



One student did not respond. 



Absolute Frequency 



38 
25 
5 
10 

2 
80 



Relative Frequency 

46 . 9% 
30.9 

6.2 
12.3 

2.5 



98 . 8% 



QUESTION 3 ; The textbook and study guides were closely related to 
the lecture. 



MA 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 



MA 108 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



TABLE 3.3.6 
Absolute Frequency 

33 
41 

7 

3 



Relative Freq ; uency 

39.3% 
48.8 

8.3 

3 .6 



84 



Absolute Frequency 

28 
41 
6 

4 

2 



100.0% 
Relative Frequency 

34.6% 
50.6 

7.4 

4.9 

2.5 



81 



100.0% 
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QUESTION 4 ; I feel that the exercises done in lecture clarified 
the basic concepts presented. 



TABLE 3.3.7 

MA 107 Absolute Frequency Relative Frequency 

Strongly Agree 26 31.0% 

Agree 42 50.0 

Not Sure 10 11.9 

Disagree 3 3.6 

Strongly Disagree 3 3 .6 

84 100.0% 



MA 108 Absolute Frequency Relative Frequency 

Strongly Agree 22 27.2% 

Agree 47 58.0 

Not Sure 6 7.4 

Disagree 5 6 .2 



One student did not respond. 



80 98.8% 



QUESTION 5 ; The prepared transparencies used in the course helped 
me to understand the concepts presented in the lecture, 

TABLE 3 .3 .8 

MA 107 Absolute Freq;uency Relative Frequency 

Strongly Agree 23 27.4% 

Agree 48 57.1 

Not Sure 8 9.5 

Disagree 3 3.6 

Strongly Disagree 1 1>2 

83 98.8% 

One student did not respond. 

MA 108 Absolute Frequency Relative Frequency 

Strongly Agree 24 29.6% 

Agree 36 44.4 

Not Sure 11 13 .6 . 

Disagree 8 9.9 

Strongly Disagree 2 2.5 

81 100.0% 



38. 

QUESTION 6: The class size was suitable for good learning. 



Mft. 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



TABLE 3.3.9 

Absolute Frequency 

18 
34 
11 
11 

9 



83 



Relative Frequency 

21.4% 
40.5 
13 .1 
13 .1 
10.7 



98.8% 



One student did not respond. 



MA 108 



Absolute Frequency 



Relative Frequency 



Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 

One student did not respond. 



21 
33 

5 
13 

8 
80 



25.9% 
40.7 

6.2 
16.0 

9.9 
98.8% 



QUESTION 7 : The scheduled time of the lecture was conducive to 

comprehension of the material presented. 
TABLE 3 .3 .10 



MA 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



Absolute Frequency 

11 

49 
14 

6 

3 



83 



Relative Frequency 

13 . 1% 
58.3 
16 .7 

7 .1 

3 .6 



98.8% 



One student did not respond. 



MA 108 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



Absolute Frequency 

7 
29 

8 
21 
14 



79 



Relative Frequency 

8.6% 
35.8 

9.9 
25.9 
17.3 



97.5% 



Two students did not respond. 
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QUESTION 8 ; I feel that the tests given covered the lecture material 

TABLE 3 .3 .11 
Absolute Frequency Relative Frequency 



MA 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



MA 108 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



18 
53 

8 

2 

3_ 

84 

Absolute Frequency 

22 
44 

9 

5 

1. 



81 



21.4% 
63 .1 
9.5 
2.4 
3 .6 
100. (T/o 

Relative Frequency 

27.2% 

54.3 

11.1 

6.2 

1.2 



100.0% 



QUESTION 9: 



Along with the unit tests I would like to have had 
weekly quizzes given in the recitation. 



MA 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



TABLE 3 .3 .12 

Absolute Frequency 

9 
22 
14 
25 
12 



82 



Two students did not respond. 

MA 108 Absolute Frequency 



Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 

Two students did not respond. 



13 
23 

9 
25 

9 
79 



Relative Frequency 

10 . 7% 

26.2 

16.7 

29.8 

14.3 



97.6% 



Relative Frequency 

le.op/o 

28.4 
11.1 
30.9 
11.1 



97.5% 
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QUESTION 10 ; I feel that the recitation was a valuable part of 
the course . 



MA 107 

Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 



TABLE 3.3.13 

Absolute Frequency 

16 
40 
12 

9 

5 



82 



Two students did not respond. 

MA 108 Absolute Frequency 



Strongly Agree 
Agree 
Not Sure 
Disagree 

Strongly Disagree 

Two students did not respond.. 



18 
32 
11 
11 
7 
79 



Relative Frequency 

19 , ax. 

47.6 
14.3 
10.7 
6.0 



97.6% 



Relative Frequency 

2 2.2% 
39.5 
13 .6 
13 .6 
8.6 



97.5% 



QUESTION 11 ; Overall, I would rate the text; 

TABLE 3 .3 . 14 
MA 107 Absolute Frequency 



Excellent 
Good 

Satisfactory 

Fair- 

Poor 



5 

39 
27 
6 
4 
81 



Three students did not respond. 

MA 108 Absolute Frequency 



Excellent 
Good 

Satisfactory 

Fair 

Poor 

Two students did not respond. 



5 
25 
35 
10 

4 
79 



Relative Frequency 

6 . 0% 
46 . 4 ■ 
32.1 

7.1 

4.8 



96 .4% 



Relative Frequency 

6 . 2% 
30.9 
43 .2 
12.3 

4.9 



97 .5% 
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QUESTION 12 ; in my opinion the best method for learning in this 
course is: 

TABLE 3.3.15 

MA 107 Absolute Frequency Relative Frequency 

Present Method 35 41.7% 

Independent 7 8.3 

3 times per week 31 36.9 

Other 1 1.2 

Not Sure 6 7.1 



80 95.2% 

Four students did not respond. 

MA 108 Absolute Frequency Relative Frequency 

Present Method 26 32.1% 

Independent 6 7.4 

3 times per week 32 3 9.5 

Other 10 12.3 

Not Sure 5 6 .2 

Two students did not respond. 



79 97.6% 



QUESTION 13 : This semester I usually attended lecture as follows: 

TABLE 3.3.16 

MA 107 Absolute Frequency Relative Frequency 

MA/ 11:00-12:00 47 56.0% 

MAf 3:00- 4:00 29 34.5 

T/Th 3:30- 4:30 3 3 .6 

W/F 8:00- 9:00 1 1.2 



80 95.2% 

Four students did not respond. 

MA 108 Absolute Frequency Relative Frequency 

MA/ 11:00-12:00 3 3.7% 

M/W 3 : 00-4: 00 5 6.2 

T/Th 3:30-4:30 34 42.0 

W/F 8:00- 9:00 36 44.4 

78 97.5% 

Three students did not respond. 
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QUESTION 14; 



I would rate the general quality of the lectures 
as follows: 



MA 107 

Excellent 
Good 

Satisfactory 

Fair 

Poor 



TABLE 3 .3 .17 

Absolute Frequency 

15 
42 
17 

4 

4 



82 



TWO students did not respond. 

MA 108 Absolute Frequency 



Excellent 
Good 

Satisfactory 

Fair 

Poor 



10 
39 
22 
6 
1 
78 



Relative Frequency 

17.9%. 

50.0 

20.2 

4.8 

4.8 



97.6% 



Relative Frequency 

12 .3% 

48.1 

27.2 

7.4 

1.2 



96.3% 



Three students did not respond. 

QUESTION 15 ; • I would rate this course as being: 

TABLE 3.3.18 



MA 107 

Impossible for me 
Difficult for me 
Just right for me 
Easy for me 
Not sure 



Absolute Frequency 

5 

32 
24 
8 
13 



82 



TWO students did not respond. 

MA 108 Absolute Frequency 



Impossible for me 
Difficult for me 
just right for me 
Easy for me 
Not sure 

Three students did not respond. 



2 

31 
24 
6 
15 
78 



Relative Frequency 

6.0% 
38.1 
28.6 

9.5 
15.5 



97.6% 



Relative Frequency 

2 . 5% 
38.3 
29.6 

7.4 
18.5 



96.3% 
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QUESTION 16 : For me, the pace at which the course material was 
covered was: 



MA 107 

Somewhat slow 
Just about right 
Somewhat fast 
Very slow 



TABLE 3 .3 .19 
Absolute Frequency 

5 
37 
33 

7 



82 



Relative Frequency 

6.0% 
44.0 
39.3 

8.3 



Two students did not respond, 



97.6% 



MA 108 

Somewhat slow 
Just about right 
Somewhat fast 
Very slow 



Two students did not respond, 



Absolute Frequency 



7 
36 
30 

6 
79 



Relative Frequency 

8.6% 
44.4 
37.0 

7.4 



97.5% 



QUESTION 17 : The amount of interaction I had with the instructors 
in this course was: 

TABLE 3 .3 .20 



MA 107 

Too much 
Just right 
Too little 
Not important 
Not^sure 



Absolute Frequency 

2 
22 
25 

11 
21 



Relative Frequency 

2.4% 
26.2 
29.8 
13.1 
25.0 



81 



96.4% 



Three students did not respond. 



MA 108 

Too much 
Just right 
Too little 
Not important 
Not sure 



Absolute Frequency 

1 
29 
19 
12 
18 



Relative Frequency 

1.2% 
35.8 
23 .5 
14.8 
22.2 



79 



Two students did not respond. 



97 . 5% 
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QUESTION 18 ; In high school the highest level math course 
I took was : 



MA 107 
No math 

General or Business 
Algebra I or Geometry 
Algebra II 
Post Algebra II 



TABLE 3.3.21 
Absolute Frequency 

1 

16 
35 
22 

5 



Relative Frequency 

1.2% 
19.0 
41.7 
26.2 

6.0 



79 



Five students did not respond. 
MA 108 Absolute Frequency 



94 . 1% 



9 
27 
33 

9 
78 



Relative Frequency 

11 . 1% 
33 .3 
40.7 
11.1 



General or Business 
Algebra i or Geometry 
Algebra II 
Post Algebra ii 

Three students did not respond. 

QUESTION 19 ; On the. average I spend hours per week studying. 

and doing homework for this course. 



96.3% 



MA 107 

0 - 3 hours 
3.01 - 6 hours 
6.01 - 9 hours 



TABLE 3 .3 .22 
Absolute Frequency 

48 
6 



Relative Frequency 

57.1% 
21.4 
7.1 



85. 7% 



Twelve students did not respond, 
MA 108 Absolute Frequency 



0-3 hours 
3 .01 - 6 hours 
6.01 - 9 hours 

One student did not respond. 



59 
17 
4 
80 



Relative Frequency 

72 . 8% 
21.0 
4.9 



98. 8% 



QX3ESTI0N 20: 



On the average i spend 
employment : 



hours per week in paid 



MA 107 

0-8 hours 
8.01 - 16 hours 
16.01 - 24 hours 
24,0I - 32 hours 
32 • 01 - 40 hours 
Over 40 hours 



TABLE 3.3.23 

Absolute Frequency 

10 
16 

7 

7 

2 

2 



Relative Frequency 

11.9% 
19.0 

8.3 

8.3 

2.4 

2.4 



44 



52.4% 



Forty students did not respond. 

MA 108 Absolute Frequency 



0-8 hours 
8.01 " 16 hours 
16.01 - 24 hours 
24.01 - 32 hours 
32.01 ~ 40 hours 
Over 40 hours 



Relative Frequency 



1 


1.2% 


18 


22.2 


15 


18.5 


11 


13.6 


7 


8.6 


1 


1.2 


53 


65.4% 



Twenty-eight students did not respond. 



Itie new approach to MA 107-MA 108, in my opinion, is a success. 
Statistically, a smaller proportion of students are withdrawing and 
registering the following semester. The majority of the students 
by their responses on the questionnaire found: that the study guides 
were a great help; that the study guides and textbooks closely 
followed the lecture; that the class exercises clarified the basic 
concepts presented in class; that the prepared transparencies helped 
in the understanding of course material; that the class size was 
suitable for good learning; that the examinations covered the material 
presented in class; and that the course as a whole was good or excellent. 
As judged by the lower attrition rate and the positive response in the 
questionnaire, the newly developed course is a success. 
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APPENDIX 



The algebra sequence questionnaire was administered 
at the final examination during the Fall semester - 1972 
and the Foundations of Mathematics course questionnaire 
was administered at the final examination during the 
Spring semester - 1973. The purpose of distributing 
the < questionnaire at that time was to get the largest 
number of responses after the course was completed. 



MA i03, MA 109, Md 1,15 



(College Math 1, Tech. MAth I and Algebra & Trig I) 
FALL & SUMMER, 1972 
Soc. Sec. Number Course 



The Math Department would tike to know your feelings In your math course. 
Your answers will in no way affect your grade. Please answer every question 
so that the math department can better serve the students* needs' In future 
math courses. 

Strongly Not Dis- Strongly Not 
Agree Agree Sure Agree Dls- AppI i- 
^ Agree Cable 

I. Based on my ability and 



background, my course 

in math was the right I 2 3 4 5 6 





one for me. 














2. 


My math course simply 
















repeats things 1 have 
















already learned in 


1 


2 


3 


4 


5 


6 




high school or on my 
















own. 














3. 


Most of the work in my 
















math course is too 


1 


2 


3 


4 


5 


6 



di f f icu It for me to 



handle. 

4. The instructbr seemed 
to know when students 

didn't understand the I 2 3 4 5 6 

mater i a! . 

5. My interest in the sub- 
ject area has been 

stimulated by this J_ _2_ _4_ 

course , 

6. The instructor told 
students how they 

would be evaluated for I 2 3 4 5 6 

the course . ■ . \ 

7. The. work load for flus course in relation to other courses of equal dredlt 
was: 

a. much lighter c. about the same e. much heavier 

b. lighter d. heavier 

8. For me, the pace at which the instructor covered the material for the term 
was: 



a, very slow c. just about right e, very fast 

b. somewhat slow d, somewhat fast 

9, Was class si^e satisfactory for method of conducting the class? 

a. Yes c. No, class size was too small 

b. No, class was too large d. It didn't make any difference 

10. On the average, how many hours per week do you spend studying and doing 
homework for this course? 

IJ . ' On the average, how many hours per week do you- spend in paid employment? 

12, The highest level math course I completed in high school is; 

a, ho algebra c. Geometry e. Past Algebra 11 

b. Algebra I d. Algebra I* 

COMMENT: 
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BEST COPY AVAILABLE 



MA 107 AND MA 108 QUESTIONNAIRE 



fourse Number Social Security Nuniber 

le Mathematics Department is very much concerned about the students* reactions 
lowards the Foundations of Mathematics course* Please answer the following 
|uestionnaire so the department can get the proper feedback from the students 

lo took the course, before making further improvements or modifications in 

le course, 

^CK THE APPROPRIATE RESPONSE IN QUESTIONS NOS, 1-18 

Strongly Not Strongly 

Agree Agree Sure Disagree Disagree 

I used the textbook only for ex- 
cercises and reference. 

The Study Guides were indispen- 
sable . 

The textbook and study guides 
were closely related to the 
lecture. 

A?" 
\ 

I feel that the exercises done 
in lecture clarified the basic 
concepts presented. 

The prepared transparencies ; ' ^ 

used in the course helped me 
to understand the concepts 
presented in the lecture. 

The class size was suitable 
for good learning. 

The scheduled time of the lecture 
was conducive to compre- 
hension of the material pre- 
sented. 



I feel that the tests given 
covered the lecture material. 



107 & MA 108 Questionnaire 



BEST COPY AVAILABLE 
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Strongly Not Strongly 

Agree Agree Sure Disagree Disagree 

Along with the unit tests I 
would like to have had weekly 
quizzes given in the recitation. 



I feel that the recitation was 
a valuable part of the course. 

Overall, i would rate the text 



a. excellent b. ^ good c. satisfactory d. fair e. poor 

In my opinion the best method for learning is this course is 

a. the present method 

b. independent study 

c. 3 times a week with the same instructor teaching 30 students or less 

other - explain 

e. . not sure * 

This semester I usually attended lecture as follows: 

a. M-W, 11-12 c. ^T-Th, 3:30-4:30 

b. M-W, 3-4 d. W-F, 8-9 

I would rate the general quality of the lectures as follows: 

a. excellent b. good c. satisfactory d. fair e. poor 

I would rate this course as being: 

a. impossible for me to comprehend 

b. difficult for me 

c. just right for me 

d. easy for me 

e. not sure 

For me, the pace at which the course material was covered was 
a. very slow b. somewhat slow 

c. just about right d. somewhat fast e. very fast 

The amount of interaction I had with the instructors in this course was 

a. too much b. just right c. too little 

Id. not important e. not sure 
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In high school the highest level math course I took was 

a. no math 

b. general or business math 

c. algebra I or geometry 

algebra II 

e. post algebra II 



LL IN THE BLANK IN QUESTIONS 19 and 20. 

On the average I spend hours per week studying and doing homework 

for this course. 

On the average I spend - hours per week in paid employment. 



ease use the following space to comment on MA 107 or MA 108. The following 
pics may bring to your mind some comments you wish to make: (study guides, 
ansparencies , general conditions in lecture rooms, recitation, scheduling, 
xtbook, tests, grading.) 

MMENTS: 
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